Comments on Differences from JP11-107903A (DE19732868A1) 

In the internal search report, JP 11-107903 A 
(DE19732868A1 ) is cited as X mark, and therefore we would 
propose to amend claims to read as in the attached proposed 
amendment of claims. We would provide hereinbelow our comments 
concerning the differences between the present invention and 
JP 11-107903 A (DE 19732868 Al) . 

1. The present invention is directed to the swivel 
joint (11) for a construction machine comprising a lower 
travel structure (70, 2) and an upper swing structure (71, 1) 
mounted thereon, hydraulic equipment disposed on the lower 
travel structure and including travel motors (73, 74) and a 
blade cylinder (80a) , and hydraulic equipment disposed on the 
upper swing structure and including valve apparatuses for 
control of the travel motors (73, 74) and the blade cylinder 
(80a) .The swivel joint according to the present invention is 
configured to couple a plurality of first tubes (21) extending 
to the hydraulic equipment disposed on the upper swing 
structure and including the valve apparatuses for control of 
the travel motors (73, 74) and the blade cylinder (80a) and a 
plurality of second tubes (23) extending to the hydraulic 
equipment disposed on the lower travel structure and including 
the travel motors (73, 74) and the blade cylinder (80a) to 
each other in a relatively rotatable manner, the body (12) 
being formed with a plurality of axial passages (33, 34) 
communicating said plurality of first hydraulic tubes and said 
plurality of second hydraulic tubes to each other. 

Here, the first tubes (21) extending to the hydraulic 
equipment disposed on the upper swing structure and including 
the valve apparatuses for control of the travel motors (73, 
74) and the blade cylinder (80a) and the second tubes (23) 
extending to the hydraulic equipment disposed on the lower 
travel structure and including the travel motors (73, 74) and 
the blade cylinder (80a) constitute a main circuit for 
supplying hydraulic fluid to the travel motors (73, 74) and 
the blade cylinder (80a) for driving same, and a large volume 
of hydraulic f luid flows through the first and second tubes. 
This means that the axial passages formed in the body also 
constitute pa rt of the main circuit and a large volume of 
hydraulic flui d flows through the axial passages . Further, a 
pair of lines in which one is for fluid supply and the other 
is for fluid discharge are necessary for driving one actuator, 
so that six (6) lines calculated as 2*3=6 are needed for the 
right and left travel motors (73, 74) and the blade cylinder 
(80a), and thus the axial passages (33, 34) of six (6) in 
total have to be formed in the body (12) at least . 

The swivel joint having such a body in the present 
invention is configured to form thicker wall portions (31, 32) 

1 



\ 



in opposed sidewalls (12b, 12c) of the body, respectively, and 
then form a plurality of axial passages (33, 34) as part of 
the main circuit inside said thicker wall portions, 
respectively, said plurality of axial passages being opened at 
an upper end surface (12a) of the body to provide a plurality 
of ports (35, 36), and connect said plurality of first tubes 
(21) to said plurality of ports whereby said plurality of 
first tubes (21) are arranged on the upper end surface (12a) 
of the body (12) in concentrated layout. With such a 
structure, the present invention attains such excellent 
advantage as to improve dust resistance of the swivel joint 
and increase efficiency of the replacement work and further to 
reduce the overall size of the swivel joint structure 
including the tube-connecting portions and to realize compact 
layout of the tubes . 

2. JP 11-107903 A discloses a rotational passing- 
through guide (swivel joint) , but it is not for coupling "a 
plurality of first tubes extending to the hydraulic equipment 
disposed on the upper swing structure and including the valve 
apparatuses for control of the travel motors and the blade 
cylinder" and M a plurality of second tubes extending to the 
hydraulic equipment disposed on the lower travel structure and 
including the travel motors and the blade cylinder" to each 
other in a relatively rotatable manner as in the present 
invention. In the paragraph [0001] of the reference, it is 
stated "The present invention relates to ... the type in which 
the pump is disposed in the section of the rotor and the 
control valves and the consumers are disposed in the section 
of the stator." This means in the hydraulic excavators that 
the pump is disposed in the upper swing structure and the 
control valves (valve apparatuses) and consumers (actuators) 
are disposed in the lower travel structure. In other words, 
the control valves (valve apparatuses) are disposed in the 
lower travel structure but not in the upper swing structure , 
and thus it is clear that the rotational passing-through guide 
(swivel joint) serves to couple "the lines extending to the 
pump in the upper swing structure" and "the lines extending to 
the control valves (valve apparatuses) in the lower travel 
structure" in a relatively rotatable manner. In this case, the 
number of the line extending to the pump (the lines of the 
main circuit) in the upper swing structure is one (in case of 
one pump) or two (in case of two pumps) , so that the number of 
the axial passage for pump formed in the swivel joint (the 
passages as part of the main circuit) is also one (in case of 
one pump) or two (in case of two pumps) . 

In this respect, in the paragraph [0002] of the 
reference, it is stated "The rotational passing-through guide 
for a hydrostatic drive system in the above-mentioned type is 
known from EP 0494070 B2, in which the pump is disposed in the 
section of the rotor and the consumers connected to the pump 
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and the control valves provided for control of the consumers 
are disposed in the section of the stator." , and in the 
paragraph [0023] of the reference, it is stated "Fig. 1 shows 
a rotational passing-through guide 1 having a stator 2 and a 
rotor 4 rotatable relative to the stator 2 about a rotation 
axis 3. Here, the stator 2 is connected with the under- 
structure of the excavator and the rotor 4 is connected with 
the upper-structure of same. . . . " 

Here, in Fig. 1 of EP 0494070 B2 cited as prior art in 
the reference, a system layout is shown in which the pumps 11, 
21 are arranged in the side of the upper swing structure 
(lower side in the figure) and the control valves 15, 15 and 
the travel motors 19, 19 are arranged in the side of the lower 
travel structure (upper side in the figure) , and the swivel 
joint 41 connects the pumps 11, 21 and the control valves 15, 
15. Further, in Fig. 4 of EP 0494070 B2, a system layout is 
shown in which the pump 11 is arranged in the side of the 
upper swing structure (upper side in the figure) and the 
control valves 15, 15 and the travel motors 19, 19 are 
arranged in the side of the lower travel structure (lower side 
in the figure), and the swivel joint 41 connects the pump 11 
and the control valves 15, 15. In case of Fig. 1, the number 
of the axial passage formed in the swivel joint is 2 (two) and 
in case of Fig. 4, the number of same is 1 (one). Actually, 
however, since a tank passage for fluid discharge is 
necessary, the number of the main circuit passage is 3 (three) 
in case of Fig. 1 and 2 (two) in case of Fig. 4. 

On the other hand, in Figs. 1 to 4 of JP 11-107903 A, the 
stator 2, the structure element 12 and the rotor 4 are formed 
with one pump passage 31 and one tank passage 34 both opening 
at an upper end surface of the rotor 4. This just corresponds 
to Fig. 4 of EP 0494070 B2 . Further, in Figs. 1 to 4 of JP 11- 
107903 A, the rotor 4 is formed with the axial passages 66a to 
66c and the axial passage 44 both being opened at the upper 
end surface of the rotor 4, and the axial passages 66a to 66c 
are formed in the circumferential wall portion of the rotor 4. 
However, the axial passages 66a to 66c are formed as the 
"control pressure passages" and the axial passage 44 is formed 
as the "load pressure passage", and therefore they are not the 
passage as part of the main circuit. The "control pressure 
passages" and the "load pressure passage" only serve for 
transmission of pressure signals, and therefore they do not 
need a large diameter as needed in the main circuit passage. 
Thus, in the reference, a structure in which a plurality of 
passage as part of the main circuit is formed in the 
circumferential wall portion of the rotor 4 is not disclosed. 

Further, as is clear from Figs. 1 to 4 of the reference, 
the circumferential wall portion of the rotor 4 is a 
cylindr ical shape having a uniform thickness, and thus the 
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"thicker wall portions formed respectively in opposed 
sidewalls of the body' 7 itself is not shown in the reference, 
and the concept of the present invention that a plurality of 
tubes as part of the main circuit are nested to the upper end 
surface of the body in concentrated layout is also not shown. 

3. As above-explained, the features of the present 
invention are not suggested in the reference, JP 11-107903 A, 
and therefore it is believed that the present invention has 
the novelty as well as the inventive step over the reference. 
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*VCl*4 0 1 2fibf>1 3SfflL^TP- *4<h 

fiMM* 1 2 o5s® 1 4 (ifl. 1 1 1 -&\zm#Lm 1 5 £ j& 

(*^^[z(^i 6a<Em£*iTi^6o 
[00 2 5] xf-^ 2f*H»i=nHBtt«3iz»Lrn 

•*Wl::EBS*Wc*l1 7£WU ttl*ffl*J#Fll 1£H 
-<Ditg£#0 0 7L1 7rtlzri«jtffl»i 8A<EB£ 
+1. «jMM*l*tT> 1 9l:<fcot7f- £ 2£ffittHlfe 

■cm 7a>4*fi^sttLTi**o «»»*m 8<aag®2 
otr*s»«fia)flHffi2 2ii3*^rz«tflt*ti-ci^«o 

T*l*I*^<Dffi<D+^/SMIiIaI(Ett«3±fZieH*tlTL^ 
*. -(Di*^<7)iS®2 2l=f**IH*i 2 4^SttLTl^ 
60 *P 0 1Jtl*l*]^(::flfc?Li 7|*j|zEB**u *^B3^ 

«6iceft*4xn^4o +^#2 40j*vt<D$%m 2 6 ti* 

2 7 tettjftffift 1 2 CD^aS 1 4 1 1* JSfctfflJ 
<D«®2 8t«6*tltl^, ttf&SM? 2 3 0)48® 2 0 
0>««l*lzfl.i 7<0«»fzEBS*ifcS/— ;uffi»3 2A< 
->-;u§PW3 2l*7K>^iiS&3 1 £*gE2 0 
l:SLtv- /1/tSo 
[0 0 2 6] 0&tttt3lz»LTHttWfcfl.3 0*<fS/£ 
»Wl2. *Hfr2 4. fltSffftl Sjfc^tfX^-? 2 
^SiSLTJItf, ?L3 0(i$#gl 5^m*$**u Lfc 
A<or7K>^ii8S3 1 £ff2/£-f & D x^-*2fzi*fg«S 



K3 8*<H£**u »l»)ttt7K>^iiH3 1 £*S^£*i 

fc*>?*«»4 0$tltl^o -Cfl*»«Jt3 8 

I z v — ;u6M* 4 2 tfR 1 1 b 4x T l * 4 . 

[0 0 2 7] ^re1>t2 4<D3ffi@2 7 £fltjjfcflltt1 2<7)5g 

@2 8£i*p — * 4<t^ir-^ 3t(DHa)v- ivwmz 
3*j*u ::tP- * 4 (t^f-^ 2 £<DMa)ffi*iii 
MMB**. il/«Br3 3liig)E«li«3ir»L-CSll 

;u®icfci>r«isa5*ti 2<h*P B 1tt2 4<^f;*£Jl|g®£ 
*rLTl^£o «»lRjrc#HiRrtBft«tJa«tt'1 2. fcefctf 

m&SMti 8offimz2ftxfizipri\K2 4<Dmmz&i+ 

[OO 2 8] Lfc*<oT7K>^iSSS3 1 (Dv- ^BSrO) 
[0029] JbCP-$ 4fllZ|«l2 9*<»(f£>*U 

^a>TLtt^>^«««2 1 ^iwsdsti, A*oaM*aB3 
5^BHPLTl^4 0 a«aBI*P— *40)^— »y?L 

7 t^f- $ 2(C£oTff2j££*lTl>&o X^— ^2P*q 

lz(*as»(Dfl.3 6 tfRit&iu ctt^cDfl.iiTKv^ilB 
3 1 lr»LTHibttft»#R±irElta?*i % ^oB|«a 
»3 7^BBPLTl^*. fg«l>t3 8rtlz®ttiiSS3 7<t 

1 *<»rtt>*tTL^4. L/=*<orTL2 9 <t 3 6Mt/ICB8 
ttiiSS3 5IW>^IB3 4t»*t4. 

[0 0 3 0] P-*4fcttft«jE*tt«»4 3A<Rlf€, 
ti. ft«BE*»«ffltt?L4 4 i:IB**tt, ^L44liP- 
^4C07l1 iFL4 4<D|JflPa>ffl«lr(*fl| 

«tHt1 2rt|Z««^^4 5A<igltt>n. att^-fttfl. 
3 OIC2FfT|cE«Stt/=fl.4 6^»«|*4xn^4o fl.1 

8 a, 4 8b*<Rlt&ftTl*5. fl. 4 6 (i^/SgU« 1 2 
CD 58® 2 8lcEHS*ifcIBtt*-e4 7|cBflPLTl>^ 0 
*IW>t2 4rt<Da«^-f 4 7<D««|Cl*?L4 9*<R(tt> 
tt. 7L4 9li$b(Z^itaj«1 8^{/Xf-^4 9? 
ii^T5Sl/T}SSI^ 3 8 rt<7m^IE2!fgg!gfl 5 O^ii C 
TL^^o SSIM-3 8<0««rtirr4i/— ;Ufi|J*t5 1 
t>tvrt>^ 0 Lfc^oTdFL4 4. Stt^f4 5, ?L4 
6. Jgtt^^4 7. fl.4 9f*ftWE*iiB5 2$«ffi 
L> fi«fE*iiB5 2f*-V>ttyi/— ;UBBr3 3S«T3K 

rtsti-cisy, ca>fc»*«E*aB«o)p-5i4tx 

[O03 1] ^^>v8CD®i^rtlC^»<7)ex h>5 3 

A<iS(t^>tv. ctt^cDex h>ii**t-ettIsHE*Ma3ic 
Hri>^ 0 «fl.5 4^&S6aiLfc««-eex h>5 3i* 



(6) nmw- 11-1 0 7 9 0 3 



»y»**5 5 suits c »y«*wx h-v/^ 

?L5 6r*toT7K>^iiB3 1 MStt*4xTt^o 
'V/^U-hl 0<&^#fl;fcckttt£«i>t3 8rtlcv-;u 

[00 3 2] *6lC«««Mit1 2rt(=tta|«iitt3 5^ 

tetiiZtitzfta oa<t£it£>*u ?L8 oiiJS® 2 sicieg 

8 1 C0$IlSlcP^(Cli?L8 2/)<iSlt^H, *L8 2f*4» 
M>t 2 4<7)^t^(7)5S®2 6rt(zE«S*ifcaM*^8 3 

^iicri>^ 0 «a»*ri s^att^-fs 3o>««i*i(c 

l*?L8 4A<»lt€>tl % 4(iflBffittt*LTt^*. d 

^ral^-2 4<z>ffijttB3ttflzi/— ;u»Bf 3 3 

3 4t«ft**l*Cfc*<artS*L*. CtUCcfcoTil^ 

(Verfaelschung) Z £ fi(s]i8$ 

[00 3 3] I2]2l£X^— $ 2(Df$^>t3 8OTI^T' 
fc^o fg^^T3 8li^^fZifig*Hfc7K>^t$^§iJ4 0 

£f$-o 0 »«>t3 8a>ffitt««niziiHKiiK3 7 <tis 

««-3 8rtlz(ift«jE*«««5 0A<»lf€,n. *«N£ 
IZ, ^&<7)$WE*&SISi6 0a. 60b. 6 0c^IS 

6, SUM- 3 siilfiSfeoteC^soiCcfcorx^-^ 

[0 0 3 4] El3(iEl2<DA-B^|C;ao/c$SKT®EIr* 
fc^o P-* 4lCt*fHj»l£*»|ftffi6 2 bMKlffc>*U 
«JWff*»«»6 2 b(*<T— >>^fl. 7^iiCf=fl. 6 3 
b^Bgp-r^o ?L6 3 b/)<>r- ^>^*L7^[Mlp-f £$1 

*U ^#^^6 4 b £ P*9l^lE®^tl/i?L6 5 b 

^IJtltl^^o ?L6 5 blZmi&ftS 8fc«fctf«WJE 



M%m%fr6 0 b^ilC^o Lf:^ot?L6 3b, 65fc 
£1/111**^6 3 blc«):««j«ISAffilt0 6 2 b. 6 0 
b0fiftfttMME:tJ*Ift6 6 b*»J*r*. 
[0 0 3 5] * *l::«J»E*Jfttfcffi6 2 c*<P-^ 4(Z 
Iftlt£*U WffllIE*»l«a56 2I«16 3 clC^oT^- 
v>^?L7tf)J§;£f£]|ZX^--$ 2lCEM^H/i:m2(DSi 
tt^f6 4c^R«Jtltfe^ Stt»f6 4c»6l 
*S*tftt^»«>V3 8n<DM{EPE4jJ£fltfl!6 0 c C 
Tl** 0 CJh|C<fcoT*J»E*«&6 6 cA<f&fiS**l 
£<> ^«ICLTlU2|Z^^tlfc^]ffllE^lS«Eai6 0ali 
7L6 5 a CJ;9t*3fl)I|«^f6 4 a<Mg*j|£*U d 

c^^>?L6 3 afimmztLte^mwizMzm^e 2 a ^ 

4*3<D*fJfflE*«S6 6 a«JW 0 
[003 6] Bft^f 62a, 62b. 6 2 c CDfliiErt 

•BtOfiStlCftfitfr 3 8(Z->-;U»»6 8A<E«*tLr 

[0037] m4iip— $ 4co¥®mr'fc4o ^comfr 
* ^» *sai 6 ommm^m&touwimtftBtb ti 
* t>ic^>^}g^$p7 oco^yicies^n^is^^ 

ScSfl2 1 &<fctffrJ^E*I&*£gP6 2 a. 62b, 62 c 
[BHOffiWttllMII] 

[Si ] **Wir«k4IIHEJta*V K<D«KffiHT?a5 
[U2] hi 0>*HiY<D^fii-e«/--ig-cfc4 o 

[1213] H2a)A-BeiC»ofc«»fffiH-Cfc*o 

[14] mi<D$:eflx<nj]ftx'M.tzmv&z>o 

[*H§-(D!ftBJ» 

1 EHEIJiitf-r h\ 2 xf-^ 3 

4 P — 7 *7-—isls7ft > 8 Z7^> 

v. io xVv/^l/-h, 12 fitfi£SP*L 

18 2 4 +MW\ 3 1 

88. 3 3 v-;H^t 



nmW- 1 1 - 1 0 7 9 0 3 




